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Application No. 10/614,425 

AMENDMENTS TO THH HT.ATMS 
A detailed listing of all claims that axe, or were, in the present application, irrespective of 
whether the claim(s) remains under examination in the application are presented below. The 
claims are presented in ascending order and each includes one status identifier. Those claims not 
cancelled or withdrawn but amended by the current amendment utilize the following notations 
for amendment: 1. deleted matter is shown by strikethro ugh; and 2. added matter is shown by 
underlining. 

1 - (Original) Apparatus having a probe for interacting with a surface of a sample, wherein 
the apparatus comprises: 

a Z actuator assembly having first and second extendable and retractable 
members, wherein the probe is attached to and moved by the first member; 

the second member oriented and arranged on the Z actuator assembly with respect 
to the first member to synchronously move in a direction opposite that of movement of 
the first member such that a net momentum of the Z actuator is substantially zero upon 
actuation of the first and second members. 



2. (Original) The apparatus as defined in claim 1 , wherein the first and second members 
comprise piezo actuators. 



3. (Currently amended) The apparatus as defined in claim 2, wherein at least one of the 
piezo actuators is of a type selected from a group consiarmpr c omprise ono of piezoelectric tubes, 
piezoelectric stacks, and piezoelectric bimorphs. 
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4. (Currently amended) The apparatus as defined in claim 1, wherein at least one nf the first 
and second member members includes an actuator of a type selected from a proup consisting 
comprise one of a voice coil actuators actuator, an electrostatic actuator, an electrostrictive 
actuator, [[or]] and a magnetostrictive actuator s actuator. 



5. (Original) The apparatus as defined in claim 1 , further comprising a common central 
support, the first and second members being supported on opposite sides of the common central 
support. 



6. (Original) The apparatus as defined in claim 1, further comprising a probe mount, the 
probe mount being carried by the first member. 



7. (Original) The apparatus as defined in claim 6, further comprising a counterbalance, the 
counterbalance being carried by the second member. 



8. (Original) The apparatus as defined in claim 7, wherein the probe mount and the first 
member together have a momentum substantially the same as a momentum of the counterbalance 
and the second member together. 



9. (Original) The apparatus as defined in claim 8, wherein a mass of the first member and 
the probe mount is substantially the same as a mass of the second member and the 
counterbalance. 
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10. (Original) The apparatus as defined in claim 8, wherein a mass of the first member and 
the probe mount is not the same as a mass of the second member and the counterbalance. 



1 1 . (Original) Apparatus for measuring a surface of a sample, the apparatus comprising: 
a scanning member having an X actuator, a Y actuator, and a Z actuator; and 
opposed first and second members mounted on the Z actuator, each of which is 
extendable and retractable in the Z direction, wherein the second member is operated to balance 
a momentum of the first member when the first member is extended and retracted. 



12. (Original) The apparatus as defined in claim 1 1, further comprising a probe mount 
mounted on the first member, the probe mount mounting a cantilever probe. 



1 3 . (Currently amended) The apparatus as defined in claim 1 1 , wherein the X, Y, and Z 
actuators comprise include a transducer selected from a gmun sgnsjgjjng [[one]] of a scanning 
tube and a scanning flexure. 



14. (Original) The apparatus as defined in claim 12, further including a counterbalance 
mounted on the second member. 



15. (Original) The apparatus as defined in claim 14, wherein the momentum of the first 
member and the probe mount together is substantially equal to the momentum of the second 
member and counterbalance together. 
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16. (Original) The apparatus as defined in claim 14, wherein the mass of the first member 
and the probe mount together is substantially equal to the mass of the second member and 

I 

counterbalance together. 



17. (Original) The apparatus as defined in claim 16, wherein the mass of the first member 
and the probe mount together is not the same as the mass of the second member and 
counterbalance together. 



1 8. (Original) Apparatus having an actuator for characterizing a surface of a sample with a 
probe, the actuator being extensible and retractable in a direction either toward or away from the 
surface, the apparatus comprising: 

a common central support carried by the actuator; 

a first member carried by the common central support and having a distal end which is 
extensible and retractable in a direction either toward or away from the surface; 

a second member carried by the common central support and having a distal end which is 
extensible and retractable in a direction either toward or away from the surface, wherein the 
distal ends of the first and second members substantially synchronously either both extend or 
both retract. 



1 9. (Original) The apparatus as defined in claim 1 8, wherein the first and second members 
comprise piezo actuators. 



5 
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20. (Currently amended) The apparatus as defined in claim 1 9, wherein at least one of the 
piezo actuators is of a type selected from a group consisting comprise one of piezoelectric tubes, 
piezoelectric stacks, and piezoelectric bimorphs. 



21. (Currently amended) The apparatus as defined in claim 18, wherein at least one of tbft 
first and second memb e r members in cludes an actuator of a type selected from a group 
consisting comprise ono - of a voice coil actuators actuator, an electrostatic actuator, an 
electrostrictive actuator, [[or]] and a magnetostrictive a ctuators actuator . 



22. (Original) The apparatus as defined in claim 1 8, further comprising a mount assembly 
carried by the distal end of the first member, wherein the mount assembly comprises (i) a probe 
mount and (ii) a cantilever probe having a fixed end carried by the mount and including a stylus 
spaced from the fixed end and disposed toward the sample; and further comprising a 
counterbalance carried by the distal end of the second member. 



23. (Original) The apparatus as defined in claim 22, wherein a momentum of the first 
member and the mount assembly together is substantially the same as a momentum of the second 
member and counterbalance together. 



24. (Original) The apparatus of claim 22, further comprising a base connected to the actuator, 
the common central support connected to the base and wherein the common central support is 
electrically non-conducting, wherein the actuator is hollow and elongated, has an end portion, 
and includes a plurality of pins extending away from the end portion thereof, and wherein the 



6 
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Application No. 10/614,425 
base defines a corresponding plurality of apertures dimensioned for receiving the pins and 

operatively connecting the actuator and the base. 



25. (Original) A method of reducing parasitic oscillations in an apparatus having a fast Z 
actuator coupled to a slow Z actuator, the fast Z actuator moving a probe which interacts with the 
surface of a sample, the method comprising the steps of: 

balancing a momentum of the fast Z actuator, the momentum being generated when the 
fast Z actuator moves the probe relative to the surface, with an equal and opposite momentum 
synchronously generated in the fast Z actuator. 



26. (Original) The method as defined in claim 25, wherein the equal and opposite momentum 
is generated by moving a mass equal to the mass of the fast Z actuator at a velocity equal to the 
velocity of the fast Z actuator. 

27. (Original) The method as defined in claim 25, wherein the equal and opposite momentum 
is generated by moving a mass equal to 1/X times the mass of the fast Z actuator at a velocity 
equal to X times the velocity of the fast Z actuator. 

28 (New) The apparatus of claim 1 , wherein the Z actuator assembly is a first actuator 
assembly and wherein the apparatus further comprising: 

a second actuator assembly coupled to the first actuator assembly by an alignment 
coupling, wherein the second actuator assembly includes at least one positioning actuator 
adapted to position the first actuator assembly relative to the sample. 

i 
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29. (New) The apparatus of claim 28, wherein the at least one positioning actuator provides a 
greater displacement relative to the surface of the sample than the extendable and retractable first 
member of the first actuator assembly. 



30. (New) The apparatus of claim 28, wherein the alignment coupling includes at least one 
pin and mating aperture feature for facilitating the alignment between the first actuator assembly 
and the second actuator assembly. 



3 1 . (New) The apparatus of claim 28, wherein the second actuator assembly is formed to 
define a central open portion into which at least a portion of the first actuator assembly is 
disposed when the second actuator assembly is coupled to the first actuator assembly. 



32. (New) The apparatus of claim 28, wherein the positioning actuator is extendable and 
retractable along a Z axis that is parallel to an axis of motion of the first and second members. 



33. (New) The apparatus of claim 1 1, wherein the opposed first and second members are 
operatively connected to the Z actuator with an alignment coupling adapted to facilitate 
alignment between the first and second members and the Z actuator. 
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